poxia,we t e s t e d t h e e f f e c t of t i n s p i r e d oxygen c e n c e n t r a t i o n i n
t h e m a t e r n a l environment.The u t e r i n e a r t e r y of 29 pregnant r a t s was l i g a t e d a t 17 days g e s t a t i o n ; t h e o t h e r h o r n was l e f t untouched r e s u l r i n z i n AGA l i t t e r m a t e s . Rats were placed i n cages d e s i g n e d t o d e l i v e r e i t h e r a c o n s t a n t f . 0 of 0 . 4 0 ( 0 ) o r room a i r (RA). Both proups o f r a t s g a i n 9 weighg equally.0; day 21 t h e pregnant r a t was i n j e c t e d i p w i t h H 2 0 t o e v a l u a t e f e t a l f a t t y a c i d synthes i s and r e t u r n e d t o t h e same cage.Four h o u r s l a t e r , f e t u s e s were d e l i v e r e d . A l 1 f e t u s e s from t h e l i g a t e d horn were r e s c r b e d i n 5 of 17 RA r a t s , w h i l e a l l 1 2 0 r a t s had 2 s u r v i v i n g pups from t h e l i g a t e d h o r n . S u r v i v a 1 was g i g n i f i c a n t l y .f (p<.05) i n IUGR-0 f et u s e s ( 5 7 9 % ,n+sem) compared t o IUGR-RA group (33+6%). ~a t a~f r o r n IUGR f e t u s e s a r e e x p r e s s e d a s p e r c e n t a g e s of AGA l i t t e r m a t e s exposed t o t h e same m a t e r n a l environment.(Tahle) F e t a l weight was s i g n i f i c a n t l y t i n t h e IUGR-0 group c o~p a r e d t o IUC-R-RA f e t u s e s , 2 w i t h o u t a concomitant t i n t h e AGA-0 group. 3~-f a t t y a c i d s p e -2 c i f i c a c t i v i t y (SA) was s i g n i f i c a n t l y + i n IUGR-?A f e t a l l i v e r , l u n g and carcass.Materna1 0 t h e r a p y r e s v l t e d i n a s l i g h t , a l t h o u~h 2 n o t s t a t i s t i c a l l y s i g n i f i c a n t t i n f a t t y a c i d SA i n a l l 3 o r g a n s . Previous studies suggest t h a t sympathetic nerves may a f f e c t cerebral blood flow (CBF) more profoundly in neonates than adult animals. Data regarding developmental aspects of adrenergic mechanisms and CBF regulation a r e not available.
The present study investigates the functional development of sympathetic vasoconstriction in t h e cerebral circulation. In 16 anesthetized (30% N20) newborn piglets ( 4 t o 15 days), t h e right sympathetic trunk was electrically stimulated for 60s (16 Hz, 15v, 3 msec) while the l e f t side served as control and blood flow t o each hemibrain was measured (microspheres). Blood pressure and blood gases were not altered by sympathetic nerve stimulation. During baseline (no stimulation) CBF was 7855 and 7725 ml/min/lOOg in t h e l e f t and right hernibrain respectively. Electrical stimulation of the sympathetic trunk decreased flow to t h e right hemibrain by 1052% compared t o t h e l e f t side. Flow t o the right cerebrum (CBM) was reduced by 1523% while flow t o cerebellum and brainstem regions were unaffected. The efficacy of sympathetic vasoconstriction appears t o b e related t o age where flow t o t h e right CBM was reduced by l4+3 in piglets less than 6 days old, 1925% in 7-9 day old piglets and c 3 % in piglets over 9 days of age. The developmental pattern was most profound in t h e choroid plexus where sympathetic vasoconstriction reduced flow by 45T7, 8 c 5 , and 5 8 3 % in t h e respective a g e groups. These d a t a suggest t h a t t h e r e is a critical t i m e during postnatal development when sympathetic activation may significantly a l t e r CBF. ( I
n f e t a l s h e e p , TF p r o d u c t i o n i s r e l a t i v e l y c o n s t a n t d u r i n g t h e l a s t month o f g e s t a t i o n ; it d e c r e a s e s i n t h e few days b e f o r e b i r t h , a t i m e when f e t a l plasma PGE c o n c e n t r a t i o n s ([PGE I ) a r e r i s i n g . S h o r t t e r m (12 h ) i n f s s i o n s o f PGEZ d e c r e i s e TF p r o d u c t i o n , s u g g e s t i n g t h a t t h e r i s e i n endogenous [PGE I may b e r e s p o n s i b l e f o r t h e prepartum d e c r e a s e i n TF p r o d i c t i o n . To i n v e s t i g a t e t h e p o s s i b l e r o l e of PGE i n t h e c o n t r o l of TF p r o d u c t i o n b e f o r e b i r t h , we s t u d i e d 5 2 c h r o n i c a l l y c a t h e t e r i z e d f e t a l s
h e e p from 131-150d g e s t a t i o n . I n 4 a n i m a l s , we i n f u s e d meclofenamate (Mec), a PGSI, a t 1.4-2.8 mg/h ( a d o s e p r e v i o u s l y shown t o d e c r e a s e [PGE I ) ; t h e i n f u s i o n was cont i n u e d u n t i l b i r t h o r f e t a l demisz (5-13d). A c o n t r o l a n i m a l r e c e i v e d a n i n f u s i o n of v e h i c l e o n l y , f o r l l d . Each day we c o l l e c t e d t r a c h e a l f l u i d from a t r a c h e a l cannula and a s o f t , i n t r a u t e r i n e c o l l e c t i o n bag. TF p r o d u c t i o n i n e x p e r i m e n t a l and c o n t r o l a n i m a l s was s i m i l a r t o p r e v i o u s l y r e p o r t e d normal v a l u e s . During t h e 2 days p r i o r t o b i r t h TF p r o d u c t i o n prog r e s s i v e l y d e c r e a s e d i n a l l animals t o 30% o f t h e u s u a l r a t e ; t h i s d e c r e a s e i s s i m i l a r t o t h a t p r e v i o u s l y r e p o r t e d . Thus, Mec d i d n o t p r e v e n t t h e prepartum d e c r e a s e i n TF p r o d u c t i o n . We conclude t h a t i n t h e l a s t few days b e f o r e b i r t h , t h e r i s e i n I s t u d i e d t h e developmental p r o f i l e o f glycogen, glycogen s y n t h a s e and phosphorylase i n t h e l u n g s of c o n t r o l f e t a l lambs a t 123, 131, and 142d g e s t a t i o n ( t e r m 150d) and i n t h e l u n g s of t h e i r t w i n s given i n t r a v e n o u s g l u c o s e ( 1 6 9 mg/kg/min, MtSE) from 112d onwards.
Serum g l u c o s e (34'2 m g l d l ) and i n s u l i n (47+11 uU/ml) i n t h e g l u c o s e t r e a t e d f e t u s e s were h i g h e r t h a n serum g l u c o s e (19'3 mg/dl P < 0 . 0 1 ) and i n s u l i n (14+2 pU/ml P < 0 . 0 1 ) i n t h e c o n t r o l s . F e t a l lung glycogen was h i g h e r i n t h e g l u c o s e t r e a t e d f e t u s e s and f e l l more slowly towards term than i n t h e c o n t r o l s .
The enzyme a c t i v i t i e s were a l s o modified by c h r o n i c hyperglycemia and h y p e r i n s u l i n e m i a .
